Regulation of galanin and gonadotropin-releasing hormone gene expression in the hypothalamus and basal forebrain of the rat.
Galanin is a cotransmitter in GnRH neurons and is thought to play a role in the control of gonadotropin secretion. The aim of our research has been to learn how galanin mRNA is regulated in GnRH neurons with the goal of understanding galanin's physiological significance. We have used double-label in situ hybridization and computerized image analysis to identify GnRH neurons coexpressing galanin mRNA and to estimate cellular levels of galanin message in these cells under different physiological conditions in the rat. In adult females, levels of galanin mRNA in GnRH neurons increase two- to fourfold with the onset of the proestrous and steroid-induced LH surges. Pharmacological blockade of synaptic transmission with either a general anesthetic (pentobarbital) or an alpha-adrenergic receptor antagonist (phenoxybenzamine) inhibits both the steroid-induced LH surge and the associated induction of galanin expression in GnRH neurons. Compared with the day of diestrus of the estrous cycle, during lactation cellular levels of galanin mRNA in GnRH neurons are profoundly reduced. In contrast to galanin mRNA in GnRH neurons, we could adduce no evidence for changes in cellular levels of GnRH mRNA under any physiological conditions or with any pharmacological manipulations. We conclude that alterations in galanin gene expression play a fundamental role in governing the functional activity of GnRH neurons, possibly by acting presynaptically to shape GnRH pulses, thereby determining the biological efficacy of GnRH action at its target cells in the pituitary.